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(54) LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium secondary battery with high battery 
characteristics, especially high charge/discharge cycle characteristics, high fire resistance, 
and capable of producing at low cost. 

SOLUTION: This lithium secondary battery consists of a positive electrode capable of 
absorbing/releasing lithium, a negative electrode using a graphite base carbon material as a 
negative active material, and an organic electrolyte prepared by dissolving a lithium salt in an 
organic solvent, and the organic solvent contains 15-50 vol.% ethylene carbonate based on 
100 vol.% of the total volume, and also contains 0.5-2.5 vol.% phosphazene compound. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



LAB INC 



(22)Date of filing : 



15.07.1998 



(72)lnventor : SHIGA TORU 

AOKI YOSHIFUMI 
TAKECHI KENSUKE 



Copyright (C); 1998,2000 Japan Patent Office 



http://www1 .ipdljpo.go.jp/PA1 /result/detail/main/wAAAal 4066DA41 2030740P1 .htm 02/01 /22 



<19)B*BHMfrT" U P) 



(12) 'JkmftVt&m <A> 



(51) IntCL 7 
H0 1M 10/40 
C 0 7 D 317/38 
C0 9K 21/12 



#r*f§2000 -30740 
(P2000-30740A) 
(43)£tfB0 1^283(2000. 1.28) 



F I 

HO 1M 10/40 

C 0 7 D 317/38 

C0 9K 21/12 



4H0 2 8 
5H029 



R*«Z>ftl OL fcfe 8 JO 



(2 1 ) fflH JM- ft H¥ 1 0 - 200672 

(22) ffiEB ¥^510^7 n 15 H (1998.7. 15) 



(7DHMBA 000003609 

*^m*»«PfiX^»r^fi»:^«5i4i# 

(72)35^* &X 
(74)ftflA 100081776 



(54) omnzm yyw^MBi 

(57) 



ffrlSH 2 0 0 0 3 0 7 4 0 



[rift^^ i ] y T'>A-r i->->p#a • j&fb'essiT.ffi 
h . y -J- ^ ^ aiA* f r«fff ^ ; - ^ -c /c >o 

ffl% i: "t 6 i: , :i- f- u- > * — * r> — h £ 1 5 - 50 f*ffl 
2 . 5 ftrffl % <7>t5Kl I* 'C ft to ' 1 *r ft ft i: 'V £ 'J ^ * ^ 

[0 0 0 1 ] 
[0 0 0 2] 

[ * co m^f ] nft * ^ * w n # * mmm « i - ffl t ^ * i 

J:r>«$t{t'*WiSe^14^»v^- Jr, V ^ -A^f cof$ 

[0003] i^^^^^t^iri^ov^rti, m.ftxo&-fc 

il^^t«lC(±, :n^u>;&-tf\*- h (E 
C ) £ J: (0»fS*45»8l£ I'tSi^OS^ 

%K&l£<^5fcfcl-v^-'l-:fr— — b (DEC) 

4 J: roig;5teJS^jK$r» 2 1- L T a L < 

5 i - <t t r f l :£ £ ti *s .t rj« m x\ f L ^s^'itiuiffi 

[0004] fl **i*:;c^iRsr^/c u * r ' 7 ^ 
ttf-l 'I'lfli^oii ^JUv - to .i ') /.c sa#a ^ K % tf 
* y ::.^m t 't2^: fJ t .t ~> 

-c; fi-»®Wif'v : ;,vji^ios?i^^o, ^-c-t., dec 

1' in (ft tti m WW u }\-k .'.V, 7)5 m ;ti c/ » i!r ff ;;ivjll';l> 



[0 0 0 5] -co.]: 9 /£fr«««ffi^tt»{L-t--5>;ii:i: 
1 0 - 5 0 3 4 3 %ftWifr£XM$\W- 10 12 2 7 2 

o-^^) V, PN - *tifi%1\i-&*xyT-\>>ik&®> 

(^ff^l^O - l 3 l 0 8 fjrtelflifrXtfXtikJ o u r n a 
1 of Electrochemical s o c i 
e t y s 14 31 2 0 9 >\ 1 9 9 6 ^) ^ £<7J 

ff^ffi co iEis i ^ « o r i@ k * ? t o uta * fr< m 

[ 0 0 0 0 ] ^±C0J:9^, ^^CO'J^-r>^-7^^^i- 
[0 0 0 7 ] 

[0 0 0 8] 

#««»^co^ii$r l 0 0f^°o!' L t'- 

t -z<Dmxh& c 

[0 0 0 9] E C CO Sfttf i 5 fM8*o*«T-fc5 - * * 

ft? ffi co K (S < r 4 - 7 7> ^ m?tk^tt 7)^ f# b i i * v ^ !i' A > 

E C co^ffifls 5 0 f*a?b*:a:tS 1: , - 1 or j^fiJ: 0 

[ooio] - V, ^ -r •(; ^ fL ^r^o ,t ftd> 0 . fi 
,>^0?i/cv\, -tfc, ;t<x-/v^>(Ltl^co^§t^2. 



(3) 



fif[»1 2 0 0 0 - 3 0 7 4 0 



Ti, KC £ 1 5- 5 OH-ff^'bc^^^Il^'C^'A, 
-?-r-\>>itfrfa*:0. 5 - 2 . 5 f*f % CO I >\ "C: a t > 
liW^H^lf^^ 1 i' C .1; »; , h&iaK&I £ 
- i- £ o t * ; w. i l h L t a i i co ). /£ fei H. I ' & o 

[ooi i] -f- kttWW J-^^-'JkMmt, 
<j ^ r> u 4 ft> ■ di -c If S iEW. J: , ftWrS^W 

i ixmfo&fcmtw?y>m\,^bnxi^&&m±:, y-^ 

*rco£fi£ 1 0 0 u ft t> — 

h £ l 5-50 ffcfi 1*3 "C a f)^ft -t i? 

Xtn^^O . 5 ~ 2 . 5 f*H%cC>ttll^t?g-tP- J: % 

[0 0 1 2] ^te^;'Jf')A31ft}i, ttft!lftM±, 
5-5 0f*IB%^|£EiP^iCPil^$n-Ct^^«), ttit 

»fs *s ^ t + # t - ^ ^ 3$ ^iibii, -h »o ft m m% 

[0 0 13] — ^, ^x^-rir^fL^^^aS^O. 5 

WHS *3 ^ r + 9f 4 # ilbu, £ #*B# i jo » 1 6 
ft«f*ai^<7>*>«R££Jt*$tt5 ~ b 
ft x -7 T -t> > {b &*fetf> ECia 5 jgjjfcfp#£ 

[0 0 14] ^r«t««^^^^-7T-t?>ft-&!|*%0. 5 
[0015] 

[^^com^coff;^] **§^coy -7 y<xw\±ii. IK 

ffii-, ftf^i> ^*i<b^««^rai-frft-i-o*»ift"l% 
:iuj £ ife '§ i - © m W !: 1 o .1 * 0'J i « fit 3= i i 6 0 t o :.> 

o t . co r- i .i Z£ < , £ co«ffi«ig i: i - o - 1- ^ -c- ^ 6 , 



[0 0 1 0] a l-\ fr nl' rui i ■". // 1 J 'C 4^ CO 'J ■"7" 'V A . 

^maiico'i?iiff^i<<^^ji-6, jEffijt, y^->A-r^-> 

i C o (_)? x LiNi C)2 , L i M n 2 O4 ^ ^ ^ LI ^ 

[0 0 17] ifc, Jl^/£*«f*:^*ffi±l-, iEffigHiJ 
K % ±^6 » i: -t- 5 IE S^KS *5 - til ffM ^ mm 

JRfIcRR^^^S L<ox~l±t£< s ^^ncoffM^r£-i-.i: ot 

• fcitixz h i<Dxhtu£, zvnmxft 

[0 0 18] ^ffi^«^a«i^ov>Tti, ^?»IMp\ 
A. ig HIB ft i' co SIS * ^iTO^aiHtl^ t ^ |c RB 

»Mm=i-9 XftXiDimftZkfii * 35 s ^la ^ ^ * w 

[0 0 19] iii:oi>TL iB^4««f*:o^E± 
! 1 , ft H % ^ fit b -* Z> ft »f&% R 1 ^ - » ( ' ff; 

!:o^ti±, ^{^r^^^ii5t^0Tt±^<, ^^acr;r;fit 

E C £ 1 5-50 f*W^b(0ttiai*5-C a A»0/i"x x *^ r 
-t:' > ft n ^ ^ 0 . 5 - 2 . 5 ftfiH°-oCO$E[gf*J a tf t <V 

[0020] y AJfiii^i-lK* $ns Lco-ctiA: 

< , L 1 P Fr, , L i B E4 . L i C 1 O-i % Li As 

Ft. N L i C Fs S Os , 'J -f ^ A h 'J 'I i-n ^ V 

:< a ft : 1 ^ Kft 1' I'i co U -T- ^ 

lie ^ n t - 10 i ^ IK iotwiftfrotf, m '0 y ^ r ^ a : ". 

[ 0 0 12 1 ] ill frin ft x V v -1 ' > it (iff/) f\] l^i^n ;r. 



(4) 



WPjH 2 0 0 0 3 0 7 4 0 



it, SEW fcMtSttt-* Eft 

(n 3, 4) ^1;7,7 7l>>ft&^IH^6:i:^f 

L V \ 
[0 0 2 2 ] 
[ft 1 1 

X 



[0 0 2 3] Pi?;^CO^iji^X(^tiT.a -n 

^ tr<mtk 5 a .L t -c ( ± s »*B# { mi v-t- t ^ 

ML V h^>£, SEC -7 H^r y|^J:0 1 e r t - 

[ 0 0 2 4 ] f^tfCO^^^T-tf 

(L^^2 U'^^nSifiWco^ *-7 TfXL^^rffl 

[ 0 0 2 5 ] 

[fL2] 



Y Y Y 




it & in # 5 U _t -C *> 5i\ d co * x -7 t -tf > fL n ^ 4: « 
Wiffil-SW $i!r S ^ J: rt ; *t L < ft 5 t' ft 5 VXT<o {> <Difi 
kit. L\\ tmmffi<fel^tert£EC fr±Xf* x-7t'\?> 

\i&m <n n i j co «tfi£ ft ix s & i z. z co m m -e rat £ * * i <s 

* V > , 2 it -7 y > if ^ a * * S - i: # 

4f * U \ " i i 6 iO ftt^iS^ cO M V<m a k ~C\ >o 

[0 0 2 7 ] JdT 1 -, -t? ;. vv-fi.- o '/ k 

> s y w i: l -^-;K -f- h?C i'^O^^^-^^^ a fc 

«{.io4:)m^ct. ti\, vem;o- jv-c( t. --io^ss-c:** 
[0028] ^ffeisjhou-r-'V^ Av&, : tre;i. iHfalft 



* i, o oo i o ' a - >• -V /r £ i h 6 J -1 i » o vSft? ft< ^: 

!' x v ) y rjx ^ osm&ftwuM k tr % ; ^) ^ h 

t •/-., ;t; y -r- J- u->^^7t; U v w h u 

[0 0 2 9] 

(^-JEW 1 ) ^7.-7 r 1?>fLp^ i: L 

ETC PN) ^d^#tl»^?^<?)i: 9(-LTi^^L 

P77> (THF) 'f'C\ THF«r3a?!£$^^?) s ?>RlC 
c?it"C H E TC PN'J^lSLfc 0 

[0 0 3 0] ;Ht&JS)cSnfcHETCPN\ EC, 
DECioiOL i P Fe (sOj^p p pX||^) £^n^n 
^/ECOfij^-c^^LT, ^1 C^t^vl-ECiHET 
CPN co a Mifc M 4 5 fr««»*fi * 9 fi^I^^ L 7"-c ^£ 

io s -ne>9aao*r*at«»jR(±v^nt, l i pf g 

cOjRS ?5S 1 ^ ^- y y h ~C i; N AoDEC© ai^ 
9 £ Lfc e 

[ItBttg^Sfe] ^5 1 2 0 mm, ff^2 5 /j in , MS 8 m 
7) ^9t^fflf:L7:': 0 *n p> oir^i- - ^ * 5 OVizx 

n&v%ix^ft{Z7kftpm^zft, & ± / ? & ± 
^coon^ico^m^ (KW i — 9) (r?fmtr, 

^U:tAU-^^y> h^fy^^>r'-F-'»i-?3t 
U — -*tt^8. 5 m gU±coL^/j^||im^c-_^filTV^o 

n li-io) ^rfflt^c , n rco x -) iz t -c v ^ * a - 

;**Hil%^%L^o Uf'V^P^it 'SSj til 

•nJt'L'.e:^^ "5 ico H 

[0031] u ^ rS -ts v > ^ > « ftKftl^ ( t- 

%) ^ 1 . 5^, ^ U ^ .yfH:::- U v " > (PYDF) 

V2 0i/ nuOT a. ? ^j-.d^-fij l -C IE H?tt 
[ 0 0 3 2 ] - \^-fA^ (MC M B) ( >d>^J fL 
V9 5i^, PVnF^TjSfR-joffl.gL, 



(5) 



ftfJH 2 0 (J 0 3 0 7 4 0 



b, i£fl 1 7mm<0P]ffi:fcC0iI:j^ 

9{i t^co^mm^^wcmm ami i-i 

9) ^il^l^fl eit-T 9 U f-^AI^tl^ 

[0 0 3 3 ] fry : ? i*saii:ov ^t, 1 m A c 
m 2 60'£«acT'4. 2Vlt^lU/fi 4. 2Vco£ 



f-. ft waii '> o . rj m a c in 2 iir "c /a « l . f;j w 

7 2 m Ah g-^&o/-, if" N -*SttWWKJ'-*iV^"C 
10 7 M^CO^^&M'^ 4 5 in A h g W 

[0 0 3 4] 



tttt 


EC 




HETCPN 








»** 






(mAh/g) 


(as) 




1 1 


5 0 




o 




6 1 


7. 


6 


1 2 


4 9. 


9 


0. 


1 


6 0 


8. 


2 


1 3 


4 9. 


5 


0. 


5 


5 8 


9. 


8 


1 4 


4 9. 


0 


1. 


0 


5 7 


1 2. 


2 


1 5 


4 7. 


5 


2. 


5 


5 4 


1 2. 


7 


16 


4 6. 


0 


4. 


0 


4 2 


1 3. 


5 


1 7 


4 3. 


7 


6. 


3 


3 4 


1 3. 


1 


18 


3 7. 


5 


1 2. 


5 


1 7 


1 4. 


3 


1 9 


2 5. 


0 


2 5. 


0 


1 8 


1 4. 


8 



1: EC*M 5-^5 0f*ffl%^tBHl^'C&^ 

0^^7rf>ft:^ (HETCPN) £ 0 . 5-2. 
5 f£ff % cOjSSH 1*3 ~C a tf t "s? h 6 o 
(ttttW 1 ) Httf*i 1 I- (53tii^ L T LfcHETCP 
N Jr D E C J: £ ftfgit \C Ltl : 1 "C ifc £ L "C *Tflt««l 

L i P Fe CORSES 1 "J ;/h'l-C^U N /kjDE 

[ 0 0 3 5 ] * -) Lr«^n/:tM»-^^"C 

isjtKu- u -/- ^ iv^ l x it viimM % n -> 

?"C^\ WfflC.^aoWfi'S fill. 1:3 2 m Ah g-Cfr-j 





***** 

(mAh/g) 


(us) 


Jtiwui 


8. 1 


15.4 


JfclfeH2 


L. 6 


1 6. 4 


tfc«W9 3 


5 6 


3. 5 


Jttt«4 


0. 3 


13.5 


Jt*fc#J5 




1 0 


13.4 



[ 0 0 3 (5 ] -?< 2 
[0 0 3 7 ] 

IH2] 



HETCP NcDfU:> U ULSM£c'>^*iJ- ( h 'J "7 'I + 
thx^y) h >; v y n ^ x -7 r t? > ( H F E T C P 

[ 0 0 3 8] h^'ltP-x.^Z-i (fTTt^fi) I^/K 
h y -7 a -f n >• k r ffj ^. " i0 + h V ri ' - h 'J 7 

^tS^ lt-CIl F K TC PN*MLt ^ ") L *C&^5 
? t tr_ 1 1 F E T C P N , E C , D K C to t r> Li PF 

■C, ie 3 iH'.!, j kcI-IIK e TC PNiOai^l 



(6) 



Vm 2 0 0 0 3 0 7 4 0 



'J y l> /U"C*b 0 , /ion k c: ojftWLfo 5 o f^^%-c^ 
z>, -n oco^mvii^H^^^^ 1 - 2 H h L A.. 
[0 0 3 0 ) 19 L-C3WK§*L^.fr^j1«vM^ (srtft v 

1-28) C.oi 'Mttifa 1 I" MtSi L rjttB&ftl*** 



n^vipnt, 3t /til ! ' o ^ "C 13 ffi ! : A Kcflt&lfc '> f i ^ 

7^ frVlitfiico 1 0'»i ">f 7 ^\}-Z0jh l Og'U\k>> fk3\~ Wit 

7 2 in A h g C & t" , 
[0 0 4 0] 
[*3] 





EC 


. . . 


HFETCPN 












(lAh/g) 


(ig) 


2 1 


5 0 




0 




6 0 


7. 


5 


2 2 


4 9. 


5 


0. 


5 


5 7 


8. 


6 


2 3 


4 9. 


0 


1. 


0 


5 1 


9. 


6 


2 4 


4 8. 


5 


1. 


5 


4 8 


1 2. 


7 


2 5 


4 7. 


5 


2. 


5 


3 8 


1 2. 


9 


2 6 


4 5. 


0 


5. 


0 


1 4 


1 5. 


1 


2 7 


3 7. 


5 


1 2. 


5 


1 0 


1 4. 


8 


2 8 


2 5. 


0 


2 5. 


0 


8. 5 


1 6. 


2 



^ 3 J: i; % ^2 2-2 5 <a#S««Wfl&£ffi^fc ^ ^ 

mftX'afr* ^X7rf>fk^ (HFETCP 
N) 4:0. 5-2. 5*U%C0(£Hl^-C*&tpiO"C*> 

(tt«cOT 2 ) H»l*j2 tIpJ»i-Lt&^LfcHFETC 
PNi, DECi^f»l:i:Lri : U'S^LTfi 

T x L i P FG(09k&tT* 1 *r\> 'J y h'U"C*>';, fl'O 

D E C CO 5 0 f*«%"C&5 ff«i«;W»G£PH!i L 
[0041] r. •) L*ciH«$^ifclrW^:W^(-ot>-c, 

fc, l 0 *Y 1 >7 'i H -c?cott'e$ 2? 2 !: Wl^C -f-h, 

[0 0 4 2 ] K2.to, *itRffl."io 'J ^ * K ^ 
& i > ssett £ tW- { , co co % rt h'i^- < '"i ; - 

ut*w 3 ) ^itr^reix E C h D E C 1 ^ffctelt;' 
L'Ci : i -C'^i^L-cftWffWt'flL-ii^., zioft-»i^;r 

L i 15 F 4 *; 1 -t a 'J v h 'I "CrfiSW L "C frt**VEW<£*: 
[0 0 4 3 ] " L-C^^^l^frftSWift'i'Ol^C, 



fc 0 i oim ^ /i- g -rcotei^S^^ 2 (cf^^-r-^i^ 

^Jli^ltSM'^ltn 3mAh g'Ccbo 

[0044] ^ 2 i: 9, *Jt»Mtf>y ^^-^r.*«?i!in 
ff H^jfeSfe«*>f ^ ^cDif^+4 

t, HETCPN CO^^ i; |:*tt©y7 h^ry^X^^ 

a*^7i% y y 9 b y ^ K**> K (bpptb) $rfflv> 

[0 0 4 5] eftfi^T>-t^^A (fp^MIEK) l^MfL 
y> (fP3tl|8BlfiK) 3 4tl:^^ttrh7 7 

'i * x ^ y y n'^p'J K ( c p ptc) ^^fc. 

- cOC P PTC^th 'J *7U~f h^v K (^^fL^^) 
L ^; T 1 1 F THF ^i^^C I bSlEi^-fr-C B P 

P TB^MLt 

[ 0 0 4 (5 ] 1 ") L X Sf&$h± B P P T B x E C s D 
E C ,t L i B F 4 (SUjKp B qX-^ft) ^^^^'^^ 
i'iO*iJ&-eia&L-C, i^^-i: ;) iCEC 1- B P P T 
B co £ «/£ o S-f*'*»ft"* (5 ft^S^% L fc, 
* jf l 0 (3 WHiOffftttWiftUl L i P FccOiR 

l*fy> 1 -V 'I U -v h a "C^b U , A»oD F C cO r i 7 0 
(1<ffi°o-^5, CiOfi-t»a*Bift''*;^3 1-301- 
L 

[ 0 0 4 7 ] * L'CPI*4$.il^ftfr*>t««i^ (Wt : f3 
l - 3 0) ir.--j^-c, l l-fsil*!r.L-cHI«»i*K* 



(7) 



Vf\n\ 2 0 0 0 3 0 7 4 0 



* it n Ye% L , ft Tfifl!! ! ^ ^ "C 13 W ! ' £ Jte?ttl*lfc £ ft o 



7 4 m A h g "C&o/t., 
[0 0 4 8] 
[*4] 





EC 




BPPTB 






#^ 






(mAh/g) 


(mg) 


31 


3 0 




0 




5 4 


4. 


1 


3 2 


2 9. 


9 


0. 


1 


5 0 


5, 


2 


3 3 


2 9. 


5 


0. 


5 


46 


8. 


8 


3 4 


2 9. 


0 


1. 


0 


4 2 


1 2. 


4 


35 


2 7. 


5 


2. 


5 


40 


1 2. 


1 


3 6 


2 5. 


0 


5. 


0 


2 5 


1 3. 


1 



t< 4X0, tm 33-3 5 oft?f««#iS&fflv ^- y ^ 

rc)W«m»ffili, -t<0£S£ 1 0 Ofaffl%i:-t£i:, E 
C>>1 5~5 Of*:S[%cDjfi@F^"e-a^, W^7rt^ 
>it£1fo (BPPTB) £0. 5-2. 5*a%0|£@ 

(tt&fo'4) l»i3'C^:CPPTC (Jft*^S*S 
ftfcttf» 1:, EC, DECioif/L i BF4 (£UJ^ 

2 5 f*ffi%7?& 0 s AOC PPTC (O^ft^ 5 

f± x L i B F 4 1 -t'l U y h 'V"C^D, /)^o 

[0049] zo Lxmn^ht^m.w.mm^^x , 
mmmi bmmiz.LxmBAmm^n^tz. tor^^p 
&2{z>fft a zt-, z. <D%r&mffi<$z^"xmmn 1 t 

i" 0 44o\ WW!l'.*3it5WfH$i!:J±4 9m Ah g"C*> 
[0 0 5 0] £ 2 i: u , *ttftl*;e:> U * * Zs n&naii 

ut&ffl 5 ) cp p x c cn o . i °b-e*>SW^ri: 



; 0 0 5 1 ] d : ) L 



m3?i: 



£-2;;.^ - io^v8<!?i^4.-ffl^"C r n-Sift 1 i: 

• j • t~ 1 0 ^-1 v 'i 1.1 •C&Vz'fclf 2 ;:.fJf-U:-C T< 

[0 0 5 2 ] ic2 t0, Wttti*i r >V ^^^.■"iVfifCl 



ftjbt) {--x - t e r t h^y.t^^^^^^^ l J 5 

3 (D^mmnmt m z GmwMfo&m&m 3 1 mm?, t 

Kco^S^r 0 . 5 mn o/ o t L 

[ 0 0 5 3 ] -5 Lt^l^ii/:tM?il:o^T, 
i- 0 Mi:^it6M^t(i6 0mAh g-?#> 

[0 0 5 4 ] 
[*5] 





(mAh/g) 


(mg) 


^SS^4 


44 


1 2. 7 



( '^SiP - ! 5 ) * x -7 ■>* -l> ^ |L H'C, HE T C P N 
P P E T) ^:U^J±'4SflifVi; l tOflrHtTttWift 1' ^ U 

[0 0 5 5] ^*-*h '/ m\j h I' 7 1J * ^ " y ''"-t*^ (' ; 

inhifc±fimt' : &j®it:\~, x^m*< ('<>v:ymv 

P P P E T k ^Yk It., Z ■) L "C fth\L $ i i t' P P E 



(8) 



VfWfi 2 0 0 0 3 0 7 4 0 



c t b p p t B<jj^m^^hiA^ r m<^ik o w.mm% 

5 1 - 5 5 1: L7^_, 

[0050] :Ht«^if:^ttltW (§*W5 
1-55) i'o^T, ^Sf^J 1 ■Irr^i.lL-caiBS'f*.^*? 



n ^ ■ * i 9fe L , ft M ?ti I o v ^ X \ r>) t$ J it Vi Hi ftSfc £ f f -j 
#K ftiertii^t;]Sfl('>5; J-^/A'S;'gSJi3 5- 7 5mA 

li g "C & o 
[ 0 0 5 7 ] 
[*0] 





EC 


P P PET 






#^ 




am%) 


(mAh/g) 


(ns) 


5 1 


3 0 


0 


5 4 


4. 1 


5 2 


2 9.5 


0. 5 


4 8 


1 0. 4 


5 3 


2 7.5 


2. 5 


4 7 


1 3. 5 


5 4 


2 5.0 


5. 0 


3 2 


14. 1 


5 5 


2 2.5 


7. 5 


1 5 


14. 2 



i6j;^ ^5i-5 <o<D&^mmftmzm^tzv -j- 



1 5- 5 0f£«%<&t&ISfi"C^*, 
(PPPET) * 0. 5-2. 



7U> h'^vf)^^ 

(72).^£ 5tfFT It A F^-^(#%) 4H028 AA38 BA05 

S^llRSfelfRS^^Br^^ift^^l* 5H029 AJ02 AJ05 A J 1 2 AJ14 AK03 

iftcDlft^#|±Sffl*4^^l* AL07 AM02 AM03 AM04 AM05 

AM07 RJ02 BJ03 BJ14 DJ08 
EJ11 HJ07 



